where Q F is a contractive function in H ∞ . The following two theorems are very well known and they are written in the title of this paper. The first one is called Rouché Theorem and the proof is elementary (see [7, p225] 
In this paper we generalize Rouché theorem in case U = D to when f and g are not necessary holomorphic on ∂D. Moreover we give a Rouché type theorem. In fact, we describe f − g where f and g are functions in the Smirnov class with |f | ≥ |g| a.e. on ∂D, using Adamyan, Arov and Krein Theorem. As an application, we describe a function whose Denjoy-Wolff point is in ∂D and study a function in N + whose real part is nonnegative on ∂D. §2. A generalization of Rouché theorem 
For if f is not outer and f = qh is an inner outer factorization where q is inner and h is outer, then it is easy to see that In Theorem 1, if ε = 0 then the conclusion is not valid. In fact, if f = z and g = 1 
Corollary 1. In Theorem 1, if q[f ] is a finite Blaschke product then q[f − g] is also a finite Blaschke product and
♯ Z(f ) = ♯ Z(f − g). Proof. Put Q 1 = q[f ] and Q 2 = q[f − g] then Q 1 Q 2 = |F | F = G |G| , F ∈ H 1 and G ∈ H 1 because Q 1 ∼ Q 2 bythen q[f ] = z and q[f −g] = constant. Hence q[f ] ̸ ∼ q[f −g] but q[f ] ≻ q[f −g]. Corollary 2 shows that q[f ] ≻ q[f − g] isf − g = hF (1 − Q)(1 − w) 1 −= g/h then k ∈ H ∞ , ∥k∥ ∞ ≤ 1 and f − g = h(q 1 − k). Since q 1 = (1 + q 1 ) 2 /|1 + q 1 | 2 and (1 + q 1 ) 2 ∈ H 1 ,
by Adamyan, Arov and Krein Theorem in the Introduction
Since ∥q 1 − (q 1 − k)∥ ∞ ≤ 1, by the equality above q 1 − k has the form :
This implies the theorem.
Corollary 2. If f and g are nonzero functions in
The second part was proved in the remark above Theorem 2.
Corollary 3. If f is a finite Blaschke procuct and g is a contractive function in
H ∞ then deg(f ) ≥ deg q[f − g].
§4. Denjoy Wolff point
A point λ of D is called a Denjoy-Wolff point of the holomorphic self-map ϕ of D if λ is in D and ϕ(λ) = λ, or if λ is in ∂D, and ϕ has λ as its nontangential limit at λ, and ϕ has an angular derivative at λ satisfying |ϕ ′ (λ)| ≤ 1. By Denjoy-Wolff Theorem (cf. [8] ), any holomorphic self-map ϕ of D, other than the identity map, has a unique Denjoy-Wolff point.
The following lemma was proved by Sarason [ 
where a ∈ ̸ C with |a| ≤ 1, and w ∈ H ∞ with ∥w∥ ∞ ≤ 1 and w ̸ ≡ 1. (1) λ is in ∂D if and only if ϕ = bΦ(a, w) where b ∈ ̸ C with |b| = 1 and |a| = 1. (2) λ is in D if and only if ϕ = Φ(a, w) where |a| < 1. Proof. Apply Theorem 2 to f = z and g = ϕ, then
where F is a nonzero function in H 1 withzF ≥ 0 a.e. on ∂D, Q = Q F and w is a contractive function in H ∞ with w ̸ ≡ 1. SincezF ≥ 0 a.e. on ∂D, F = γ(z + a)(1 +āz) where a ∈ ̸ C and |a| ≤ 1. By the proof of [5, Lemma 6], we may assume γ = 1. The Herglotz integral of |z + a| 2 is 1 + |a| 2 + 2āz and so Q = (|a| 2 + 2āz)/(2 + |a| 2 + 2āz). By simple calculations (see [6] ), 
